Polycrystalline compacts of lithium ferrite with varying stoichiometry weresintered using a packing powder technique and high oxygen atmosphere to control the material loss from the system. These specimens were used to study the influence of sintering time and temperature, and stoichiometry on the densification, microstructural chracteristics, dc resistivity, and hysteresis loop parameters of lithium ferrite. The influence of the packing powder composition was also investigated.
were mixed in suitable proportion in· a neoprene lined ball mill for 48 h using isopropyl alcohol and teflon balls as the mixing media. The alcohol was evaporated off and the mixture was calcined 'at 800°C for 6 h. The powder was milled again and kept ready for sample 'preparation. X-ray diffraction. of this powder detected traces of LiFe0 2 and a-Fe 2 0 3 in th,e composition. But from now on, this powder will be termed as "stoichiometric powder." -2-
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LiFe0 2 powders were also prepared in the identical way using suitable proportions of Li 2 C0 3 and Fe203~
In order to Iil8.ke a series of powders with known deviations from the stoichiometric composition, LiFe 5 0 8 was mixed with proper proportions of LiFe0 2 or Fe 2 0 3 in a ball mill as described above for 24 h. The packing pbwders were prepared in the same way except that· the last milling was eliminated to keep the particle size somewhat coarse.
Specimens, 1 in. diameter and 1/4 in. thick, were prepared by cold pressing. Sample weight and size were controlled to .control the green density of all· the specimens to approximately 53% of the theoretical value.
(2) Sintering Conditions
Isothermal sintering runs at 1 atm 02 and using a stoichiometric packing powder were carried out at four different temperatures (1100°, 1200° .
,
Specimens were always burried deep into the packing powder and, to keep the uncertainties to a minimum, the same amount of packing powder was used in all the sintering runs.
In order to study the influence of nonstoichiometry on various properties, standard specimens of different starting compositions were sintered at 1150 o Cfor 2 h in 1 atm 02 and using stoichiometric packing powder. In some cases stoichiometric specimens were used and the packfng powder composition was varied.
(3) Property Measurement
Density of the sintered specimens were measured by water displacementand also by geometric measurements. Theoretical density for the stoichiometric lithium ferrite composition was taken as 4.752 gi,/cc.
.. ; ....
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Corrections were made for any change in the starting composition.
For the microstructural investigation, specimens were polished and then thermally etched at 975°C for 15 min as suggested by West and . 6
Blankenship.
For some compositions, a longer time w¥i necessary.
DC resistivity was measured by using a guard ring method (Fig. 1) .
Indium amalgam was used as the electrode material and standard sized specimens were used. Extremely reproducible data were obtained by using this method and it was possible to simultaneously measure the bulk and surface resistivity of a specimen. (2 ) where C is an integration constant. Thus we should be able to determine the activation energy for the rate controlling' diffusional process from the slope oflog(T/t) vs liT plot. This plot is shown in Fig. 2 for a density of 95% of theoretical value. The activation energy is found to be 143 kcal/mol. The assumption of constant grain size, which has been made above, was found to be reasonable. The microstructural studies revealed an average grain size of 3-5 microns 'in all the specimens at 95% TD. Similar studies on the lithium ferrite system has been done in this investigation. Figure 3 shows the relationship between the sinter density and the composition of the green compact (solid line). As is expected, maximum density was obtained slightly on the lithia rich side.
It is also clear that the density drops significantly in the Fe 2 0 3 excess region.
The microstructural characteristics observed on these sintered (4) DC Resistivity
The influence of composition on the dc resistivity value of sintered polycrystalline lithium ferrite has been shown in Fig. 8 
where n is the number of carriers and can be related to the number of 
.
But it is accepted that too great a deviation from stoichiometry in the oxygen deficient region is unfavorable in lithiUm ferrite. Thus second phases show up rather quickly as has been confirmed by the microstructural investigation, and thus the resistivity of the system tends to increase.
Until now. we have considered the resistivity problem only from the standpoint of carri~r concentration and mobility term. For a polycrystallinesintered specimen, the problem may increase manyfold. In The ef·fect of sintering time and temperature on the hysteresis loop parameters has been shown in Fig. 11 . H drops to a low value with c increasing time and temperature, B reaches a more or less constant max value after long time sintering at any temperature. But squareness (R ) s showed a maxima with sintering time. These variations are probably a combined effect of density and microstructure evolution. With increasing density all the hysteresis loop parameters improve. But the strongest influence of the microstructural characteristics is probably on theH value, and thus in most of the above cases we see a drastic c variation of the coercive force with the processing parameters.
IV. SUMMARY
The important conclusions are:
(1) The activation energy. for the sintering of li thi um ferrite was found to be 143 kcal/mol.
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(2) Stoichiometry of the starting composition had a pronounced' effect on most of the properties that were investigated. Anion deficient composi tioris led to denser specimens with higher dc resistivity' values and squarerB.,..,H loops having low coercive forces. But discontinuous grain growth was·favored in these compositions. Sintering runs were done at 1150 0 C for 2 h in 1 atm 02 and using stoichiometric packing powder. . XBL 737-1583 
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